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Measurement Technique
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—_—
A About 2.92& of datais collected at TaggedSide m—
[ (83770), which ensures a pu@® final ~ Z
state with no additional final state hadrons.
In events where on8is fully reconstructed, m = Y(3770) s
semileptonicsignals are searched at the L,
recoiling side. Recoiling Side Q\
~ hlI
A Branching fractions can be obtained using: -
" 0 MQ’ '
© ) B . ny FoAX

0 is the number ofemileptonicandidates) " the number of observed tagged mpdeavhile X
andX  the reconstruction efficiencies of tagged mpdend both the tagged asdmileptonianode.

A Six hadronicdecaymodesare chosems tags:
$ O+ AAh$ O+AAAhS O+ A
$ O+ AAKhS O+ AAANS O+ + A

A Tagsare selected based on twariables, and tag yield is obtained by fitting .
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Distribution

Tagyield is obtained by fitting
illustrated as below.
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‘Q t study, the fits are
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Signal: MCshape convoluting doubleGaussion Background : Argus Function



StudyofO © v “ Q¢

IntheO © v “ Q1% decay, we cameasure:
A Branching fractions

A The fractions and properties of different’ (non)resonant amplitudes
I S:nonresonantp“(p T g T
i PO'(Wwhu(pt P
i D:O°(ptogm

A 1 dependent transition form factors@n © 0° Y W T (i is the invariant mass of )

i TheO © 0° Yw& t decay can be described in termS8dielicity basis fornfactors:
( v N (Any dependence on the lepton mass is neglected), which are measured in.
modelindependent way

i 'Of n are generally written as linear combinations géator ¢o 1} ) and two axial
vector(0 1 ) form factors, which are measured based on SPD (Spectroscopic Pole
Dominance) model in the amplitude analysis

These measurements are important to compare with theoretical
calculations and previous experiments 5



BranchingFraction

A A nearly backgroundree (~0.7%) sample of
more than 18000 candidates is selected. The
&  distribution is shown on the right.

A Branching fractions over the whale range and
inthed”® Y w gdominated window [0.8, 1EeV/w
are calculated:
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A Amplitude analysis is performed based on this sample (see next page).
Thedifferential decay widtlof the$ © + A A 4 decaycanbe fully describedising:

[citation: N. Cabibboand A.Maksymowicz Phys Rev. 137, B438 (196b
A 1  -inv. mass squared of
A 1N -inv. mass o)’

A —h—h.angles




Amplitude Analysis

PDF Parameterization Fit Results with S+P(preliminary)
(citation: BABAR Collaboration, PhysRev.D 83, 072001 (2011))

¢ The fractions of the components can be extracted

WS O + A ) - Aw W&o T ¢ T yP
W O+ A) Ay (p8tv ™8] ¢ TP QP

other components have significances less thaansl
_ correspond to fractions below 1%
¢  Nonresonant Svave amplitude:

Magnitude: polynomial variation with
Phasé :same as ihASS scattering
experimentNucl. Phys. B296, 493 (198B)

¢ The Swave phase measured from amplitude analy
Is illustrated in the following pages
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¢ Form factors are parameterized based on SPD , PR P Z - y ( )
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Projections of data and fitted MC distribution
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The signal contains-&ave and)® ) w ccomponents.
In the lower histograms, .of the (combined) bins of the upper histograms are proviéjed.



S-wavePhase Measurement

Instead olusingthe LASS parameterization for, we fit thephasan different
G intervals, assumirig remains constant within eadatterval.

A Bin division: similar size for each bin, wider for the |~~* »

two due to low population

A 0" (Y wgelated parameters are also set free

A Blue dotsBESIII Modetindependent measurement

Red or dotted linegredicted byfit basedon LASS
parameterization

Green dotsBABAR Modelindependent measuremer
withS+#)* (Jwg 0° pTpT
[citation: BABAR CollaborationPhys. Rev. D 83, 072001 (2011
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Modelindependent measurement of BESII
are consistent with its result from amplitude
analysis withinl, .



ModelIndependent Measurement of Form Factors

A

Events located in the” W w qvindow B (@) ww )
[0.8,1]GeVIA , are used to measure the  © | e ==

form factorsby a ProjectivéMeighting o : .
Techniquecitation: CLEO collaboration, 1 +m
Phys. Rev. D 81, 112001 (2010)] . :
Signal is assumed to be composed of N\ e . S e
©z d Sy ) (C) 9* Hi(d") (d) A, & Ho(") ()

U™ | wa@nd a nofresonant Svave

Helicity basis form factors include: - {

P-waverelatedO , (1 )

S-waverelated’Q (1 )

Five weighted) histograms are built.
Weightis assigned to each event based on : -
() P e 4. ‘

Normalization(see plot (}):
nlIom)l ©pasn °m

Form factors are independently computed in
eaChr’] bin' "‘VtE R R s v -

L
08 08
q° (Gev I )

h delind d Red dots : BESIII modehdependent measurement
The modeindependent measurements are Black dots : CLEQmodetindependenimeasurement

generally consilemttandt pBumdLheh BESILdEu®@nSamplitude analysis, which is
thepredicted trend based on the SibDdel based on SPD model and maspendent Svave

from amplitude analysis. _ _ _ _
Notice: The lines are not simple fits of these dots!10



Study ofO ©7 % Q %

A Currentstatusd® ©7 %Q

D™ Decay Modes Fraction Confidence level
DT - wety, (1.82 +0.18 = 0.07) x 10~3
Dt — getu, < 9.0x 10™? CL=90%

A Form factors oD © 71 Q t havenever been measured before
A No significant excess @ © % 1 is observed

A 'O © % t decay proceeds only through %dmixing or nonperturbative
A Weak Anni hiploaedsdeerig (0))Méavhement of its branching ratio
can help to judge the dominant process.

R at
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D* ¥ R
& 5 & G g a
(a) Feynman diagram representing the (b) Feynman diagram representing the WA
charged current proce€s ©1 Q t proces®O © %Q t
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Branching Fraction

A Semileptonic decays are identified using the variable
Y O p |, O (@ (@ (@)
» CO® B, T =® J'o o

A U distribution for théO ©7 %.'Q  decay:
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Red dots: data © Red dots: data ¢
Black line: fit result Black histogram: signal MC simulation
Blue area: total background Arrows: signal region

Green area: peaking background

A Branching fractions are compared with the world average value: paricle Daisroun
Chin. Phys. C, 527 38, 090001 (20jL4

Mode This work Previous

wetv, (1.63+£0.114+0.08) x 1073 (1.82 £ 0.18 & 0.07) x 1073
detr. < 1.3x107° (@QI0%C.L.) < 9.0x 107> (@90%C.L.)
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Form Factors irD © 71 Q f

Form factors foiO © 7 'Q 1 decay can be parameterized similarly as in@hé
L “ Q1% decay. The projections and the form factor parameters are shown below:
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Study ofO © 0 'Q £ (first measurement)

A Branching fractioof O © 0 ‘Q ¥ has never been measured before

A0 L mixing is expected to give rise @P asymmetryith magnitude of

about-3.3 p 1T INO O U Q' decayuciation: 2z xing, PhysLett B 353(1995)31; 363
(1995) 266]

A The differential decay width & © 0 'Q’ can be parameterized based
onthe transition form factd 3 and the CKM matrix elemenb||:

dG(D - Pen) XGZ cs(d\ B
2 24;0

D M Q@%{% P For P=KcaseX =1

|1 ()

A Experimental study d® © 0 Q' isimportant to test the theoretical

predictionof 0 7 , the LQCD calculation o2 11 and theunitarity
of the CKM matrix.
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Branching Fraction and °

A U reconstruction:

T L 20 T
A The direction o)y momentum can be 20| e osene - j Jg e
determined from the induced showeEKIC. & 14: R Sk R
. . — L — — o — A e —
A 0 momentum can be inferred by A o] \g&\‘ o+
constraining the neutrine 1t (for U ¥ | bt AR Y j e
L £ 1 | TS +¥ 1 E I
deﬁmnonseepagelz & 20l ¥...+ | QS& iy + M 1
I Fairs Q@ ] 8 ++*le
A Because nuclear interaction is different for 0 05 T 0 05 i
. . . . . . Po (GeVic Po (GeV/c)
U andvu , andvu U coherent oscillation i ¢
IS not considered in simulation,
reconstruction efficiencies are corrected
separately foo fromuo andv , D - Kjev 7
Tag Mode Ngr Npr e (%) Biig (%)

D™ = Kta~7n~
DT Kt r

A Branching fraction:

120060 + 457
102136 = 378
59158 + 303
47921 + 225
35349 =+ 239

3324 + 64
2658 &+ 56
1459 £ 41
1287 £ 36

410200 £ 670 10492 £ 103 41.83 £0.28 33.96 £ 0.10 4.381 £ 0.050

44.78 £ 0.49 33.14 £ 0.19 4.613 =0.103
38.93 £ 0.58 35.67 £ 0.21 4.456 = 0.108
40.84 £0.76 32.51 £ 0.27 4.488 £ 0.145
38.90 = 0.88 35.07 £ 0.32 4.679 = 0.155
905 £ 32 44.64 = 0.97 30.98 £ 0.35 4.575 = 0.190

4.455 £0.038

D™ — K?eﬁ?;_

Nsr

j\/TD T

FRE (%)

(%) Biaig (%)

D™ — K% x°
1 1 H HE I 4 D_%Kg-w_w_ﬁ"'
A Signal ylglds are obtained by fittimg of [ 5"
the tag side (see next page). D K K n
A In this analysis, branching fraction is ~romges
calculated separately for each charm and ti ___Tas Mod
DY - K ntat

mode using: Nor(1— f5e%)

eNst

Dt - K atata®
Dt = K2rn°
DT = Kentata™
Dt — Kon?t

DY - K"K n"

sig —

A CP asymmetry is determined using:

117555 £+ 450
101824 £ 378
59046 % 303
48240 £ 226
35742 + 240

3264 + 63
2642 £+ 55
1533 £ 42
1217 £ 35

407666 = 668 10354 £ 103 40.44 £ 0.29 34.02 = 0.11 4.447 £ 0.051

42.28 £0.52 33.19 £ 0.19 4.829 £ 0.107
39.06 £0.58 35.92+0.21 4.402 £ 0.104
39.68 £ 0.77 33.44 £ 0.27 4.683 = 0.147
38.50 £ 0.88 35.20 £ 0.32 4.408 £0.147
942 £ 32 44.04 £0.95 32.40 £ 0.36 4.552 £0.181

Averaged

4.508 +0.038

B(DT — KYetv,) — B(D™ — Kle )
B(D*+ — KYetv,) + B(D- — Kle )

Acp =
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Branching Fraction and °

“ﬁg wrD" - K “ﬁg ?;Q W oKyt
The fraction of peaking backgrounds are < = S EE
estimated by MC. E : s
T T I3 '_. > o= _ [
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Black dots: data,; - [ - .
) L D' K E E D' KK ]
Blue: Fit result; : : :
Green Line: combinatorial background = = S of

Branching fraction:
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Form Factor measurement

Signal shape aj distribution can be described using

2-par. SerieExpansion iperformed for form factoiQ 1
[cite: BecherandHill, Phys Lett. B 633, 61 (2006

Simultaneoudits areperformed:

8 8 8 . »kFjF
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